The 13 C-NMR and heteronuclear single quantum coherence (HSQC) data revealed the presence of 30 nonequivalent carbons including two ketone carbonyls, six tertiary methyls, one secondary methyl, nine methylenes, six methines (one oxygenated and one olefinic) and six quaternary carbons (one olefinic). These NMR data indicated that three of the eight units of unsaturation come from one carbon-carbon double bond and two carbonyls. Therefore, the remaining five degrees required 1 to comprise a pentacyclic core. The above NMR data strongly suggested that 1 was a normal cycloartanone-type triterpenoid. The existence of two geminal vinylmethyls connected to a carbonyl group was corroborated by heteronuclear multiple bond connectivity (HMBC) correlations from olefinic proton at d H 6.11 (H-24) to a carbonyl (d C 202.6, C-23), Me-26 and Me-27. The NMR data of 1 were similar to those of 5a-cycloart-24-ene-3,16,23-trione (8) , 2) except for the presence of a hydroxyl group at C-16 in- (Fig. 2) . Additionally, the obvious NOESY correlation of H-17 and Me-21 together with chemical shift comparison of the side chain unit (C-20 to C-27) with those of 8 determined the configuration of Me-21 to be in an a-orientation.
2) The structure of 1 was thus assigned as shown.
Gardenoin F (2) Extensive analysis of 1D-and 2D-NMR spectra revealed that the structure of 3 was virtually identical to that of dikamaliartane A (5), 17) except for the presence of one more methylene group (d H 1.31 m, 1.97 m; d C 27.6) in place of the oxygenated methine at C-7 position in 5. This was confirmed by HMBC correlations from H-6 and H-8 to C-7 (Fig. 1) . The relative stereochemistry of 3 was established to be the same as that of 5 on the basis of NOE correlations of H-5/H-6, H-6/Me-30, H-17/Me-30 and H-8/Me-18. The configuration at C-20 was assumed to be the same as that of 5 and 6 because the carbon signals due to C-20-C-27 of 3 were superimposable with those previously reported. 
Experimental General Experimental Procedures
Optical rotations were measured on a Perkin-Elmer 341 polarimeter at a wavelength of 589 nm. UV data were recorded on Shimadzu UV-160 spectrophotometer. IR spectra were recorded on Bruker vector 22 Fourier transform infrared spectrophotometer. The NMR spectra were recorded on a Varian YH400 spectrometer at 400 MHz for 1 H-NMR and at 100 MHz for 13 C-NMR using tetramethylsilane (TMS) as the internal standard. HR-ESI-MS were obtained using a Bruker micrOTOF mass spectrometer.
Plant Material The fresh apical buds of G. obtusifolia were collected from Khonkaen Province, Thailand, in December 2009. A voucher specimen (BKF 162605) has been deposited at the Forest Herbarium, Royal Forest Department, Bangkok, Thailand.
Extraction and Isolation The fresh apical buds (400 g) of G. obtusifolia were extracted with MeOH (2 lϫ2, each 3 d). After removing the solvent in vacuo, the combined MeOH crude extract was suspended in H 2 O (300 ml), then partitioned with EtOAc (300 mlϫ3), to afford EtOAc crude extract (80 g). The extract was fractionated by silica gel flash CC, eluted with a gradient system of hexane-EtOAc and EtOAc-MeOH to yield 13 fractions (I-XIII). Fraction V was subjected to silica gel CC and eluted with a gradient system of acetone-hexane (from 1 : 9 to 1 : 4) to afford 8 (53.9 mg), 1 (17.4 mg), 2 (37.8 mg) and 4 (10.5 mg). Fraction VI was separated on a silica gel column using acetone-hexane mixtures (from 1 : 9 to 3 : 7) to give secaubryenol (9, 22.6 mg). Fraction IX was separated into 14 fractions (IXa-IXn) by CC over silica gel eluted with the mixtures of acetone-hexane (from 1 : 4 to 1 : 1), and it was found that subfractions IXh and IXn provided the pure compounds 7 (10 mg) and 6 (55 mg), respectively. Subfraction IXk was further purified by silica gel CC, eluted with 1 : 99 MeOH-CH 2 Cl 2 , to yield 3 (70 mg). Fraction XI was then applied to a silica gel column and eluted with MeOH-CH 2 Cl 2 (from 3 : 97 to 8 : 92) to afford 5 (748.5 mg). . Cytotoxicity Assay Cytotoxicity was evaluated against five human tumor cell lines using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) colorimetric method as previously reported. 11, 12) The following tumor cell lines were used in the assay; human breast ductal carcinoma ATCC No. HTB 20 (BT474), undifferentiated lung carcinoma (CHAGO), liver hepatoblastoma (Hep-G2), gastric carcinoma ATCC No. HTB 103 (KATO-3), and colon adenocarcinoma ATCC No. CCL 227 (SW-620). All cell lines were obtained from the Institute of Biotechnology and Genetic Engineering, Chulalongkorn University, and were cultured in RPMI-1640 supplemented with 25 mM N-(2-hydroxyethyl)piperazine-NЈ-2-ethanesulfonic acid (HEPES), 0.25% (w/v) sodium bicarbonate, 5% (v/v) fetal bovine serum, and 100 mg/ml kayamycin. 
